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General Procedure
All experiments with metal complexes and phosphine ligands were carried out under an atmosphere of purified nitrogen in a Vacuum Atmospheres glovebox equipped with a MO 40-2 inert gas purifier or using standard Schlenk techniques under argon atmosphere.
All solvents were reagent grade or better. Non-deuterated solvents were dried over sodium/benzophenoneketyl (tetrahydrofuran, n-pentane, 1,4-dioxane, and toluene), and distilled under argon atmosphere. All solvents were degassed with argon and kept in the glove box over activated 4Å molecular sieves. Deuterated solvents were purchased from Aldrich, purged with argon and stored over activated 4Å molecular sieves in the glove box. 1 H, and 13 C NMR spectra were recorded using Bruker AMX-300 and 500 NMR spectrometer. All spectra were recorded at 298 K, unless otherwise noted. 1 BuOK, NaOMe and NaOEt for entries 8, 9 and 10, Table 1 ) was added to the reaction mixture and the tube was closed and heated at 150 ºC (or 125 ºC, Table 1 , entry 4) with stirring for 24 h (12h in entry 5). The reaction mixture was then cooled down in an ice bath and the formed H2 was vented off. The reaction products were analyzed by GC-MS and 1 H NMR using mesitylene as internal standard.
The formation of 2,5-diphenylpyrazine was determined by GCMS and the isolated yield of the product was determined after column chromatography. Table 2 ): 0.01 mmol of the catalyst (2) and 3mol% KH in 2 mL dry toluene were placed in a 50 ml Teflon Schlenk tube and 0.5 mmol of the 2-amino alcohol derivative was added under N2 atmosphere. The closed tube was heated at 150 ºC with stirring for 24 h. The reaction mixture was then cooled down in an ice bath and the formed H2 was vented off. The reaction products were analyzed by GC-MS and 1 H NMR, and the pyrazines were isolated after column chromatography.
Substrate scope (for
Substrate scope (for Table 3 ): 0.01 mmol of the catalyst (2) and 3mol% KH in 2 mL dry toluene were placed in a 50 ml Teflon Schlenk tube and 0.5 mmol of 1,2-diaminobenzene and 0.5 mmol of 1,2-diol derivative were added under N2 atmosphere.
The closed tube was heated at 150 ºC with stirring for 36 h. The reaction mixture was then cooled down in an ice bath and the formed H2 was vented off. The reaction products were analyzed by GC-MS and 1 H NMR. The formed quinoxalines were isolated after column chromatography. GC-MS data of the benzimidazole products was obtained using an HP 6890 GC chromatograph equipped with flame ionization and thermal conductivity detectors, and a HP 5973 (MS detector) instruments, equipped with a 30 m column (Restek 5MS, 0.32 mm internal diameter) with a 5% phenylmethylsilicone coating (0.25 mm) and helium as carrier gas with a flow rate of 1 ml/min): Figure S1. Molecular structure of complex 1. Thermal ellipsoids are drawn at 50% probability level. Selected hydrogen atoms are omitted for clarity. Figure S2 . Molecular structure of complex 2. Thermal ellipsoids are drawn at 50% probability level. Selected hydrogen atoms are omitted for clarity. 
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Synthesis of complex Mn(HAcr-PNP
Ph )(CO)2(NH3) (7)
67 mg (0.10 mmol) of Mn(Acr-PNP Ph )(CO)2(BH3) (complex 2) was placed in a 50 ml J young Schleck flask and dissolved in 10 mL C6H6 under N2 atmosphere. The gas was removed by freeze pump thaw and charged with 1 bar of NH3 and heated at 80°c for 4h.
The solution was filtered through a small pad of Celite and the orange solution was evaporated in vacuum and the residue was washed with 10 ml of pentane to obtain a yellow orange solid (63 mg, 95% yield). The solid product was dissolved in THF (5 mL), layered with pentane and kept in the refrigerator to obtain orange crystals. 1 
Figure S24.
31 P{ 1 H} NMR of reaction complex 1 and NaBEt3H
+ NaBEt3H
After 5 min. Figure S25 . 1 
